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(57) ABSTRACT 

A pair of binoculars includes: a pair of lens barrels in each of 
which a telescopic optical system including an objective lens 
and an eyepiece is held; a reticle that is provided between the 
objective lens and the eyepiece of one of the telescopic optical 
systems movably in an optical axis direction of the one of the 
telescopic optical Systems; and an adjusting ring that moves 
the reticle in the optical axis direction by rotation operation to 
adjust a position of the reticle in the optical axis direction. 

5 Claims, 5 Drawing Sheets 
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1. 

BNOCULARS 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation of International Appli 
cation No. PCT/JP2008/065792 filed Aug. 27, 2008. 

TECHNICAL FIELD 

10 The present invention relates to a pair of binoculars. 

BACKGROUND ART 

In hunting or marine sports area, a pair of binoculars in 
which a reticle that is a plane glass on which a scale is 
deposited is fitted on an imaging plane of an objective lens is 
used. 

Such a pair of binoculars is used in the following manner. 
At first, an object to be observed is captured in a field of view, 
and the scale is Superimposed on the object. 

Then, diopter adjustment of right and left optical systems is 
carried out, and the object to be observed is focused. 

Then, the scale is read out to detect a dimension of the 
object (in the case where a distance to the object has been 
known), or a distance to the object (in the case where the 
dimension of the object has been known). 
The work to fix the reticle on the imaging plane of the 

objective lens is carried out after adjusting the position of the 
reticle on the optical axis in order to focus not only on the 
object but also on the scale of the reticle upon focusing on a 
distant object. Accordingly, when the object is located at a 
distant position, it is relatively easy for an observer to focus 
on both of the object and the scale of the reticle superimposed 
in the field of the observer (see Nikon binoculars combined 
brochure, published on Nov. 16, 2006). 

However, when the object to be observed is located at a 
near distance, since accommodation varies greatly between 
individuals, it sometimes happens that the observer cannot 
focus on the object and the scale of the reticle in the field of 
view at the same time, so that the dimension of the object or 
the distance from the object cannot be measured. 

The present invention is made in view of the above-de 
scribed problems, and has an object to provide a pair of 
binoculars capable of measuring a dimension of an object or 
a distance to the object by using the scale in the field even if 
the object is located close to the observer. 
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DISCLOSURE OF THE INVENTION 

In order to solve the problems, the present invention pro 
vides a pair of binoculars including a pair of lens barrels in 
each of which a telescopic optical system including an objec 
tive lens and an eyepiece is held, a reticle that is provided 
between the objective lens and the eyepiece of one of the 
telescopic optical systems movably in an optical axis direc 
tion of the one of the telescopic optical systems, and an 
adjusting ring that moves the reticle in the optical axis direc 
tion by rotation operation to adjust a position of the reticle in 
the optical axis direction. 

The present invention makes it possible to provide a pair of 
binoculars capable of measuring a dimension of an object to 60 
be observed or a distance to the object by using a scale in the 
field of view even the object is located at close range. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
65 

FIG. 1 is a partially cross-sectioned view showing a pair of 
binoculars according to a first embodiment. 

2 
FIG. 2 is a partially enlarged view showing eyepiece por 

tions in FIG. 1. 
FIG. 3 is an enlarged view of a reticle. 
FIG. 4 is a partially cross-sectioned view showing a pair of 

binoculars according to a second embodiment. 
FIG. 5 is a partially enlarged view showing eyepiece por 

tions in FIG. 4. 

EMBODIMENT FOR CARRYING OUT THE 
INVENTION 

An embodiment of the present invention is explained 
below with reference to accompanying drawings. FIG. 1 is a 
partially cross-sectioned view showing a pair of binoculars 
according to a first embodiment. FIG. 2 is a partially enlarged 
view showing eyepiece portions in FIG. 1. FIG. 3 is an 
enlarged view of a reticle. 
At first, a whole construction of a pair of binoculars accord 

ing to the first embodiment is explained. 
A pair of binoculars 100 according to the first embodiment 

is equipped with a pair of right and left lens barrels 10R and 
10L, which are connected by a bridge portion 40. The bridge 
portion 40 can change the angle formed by the lens barrels 
10R and 10L by folding the lens barrels 10R and 10L on the 
axis MA as a rotation center. The binoculars 100 is a central 
focusing type binoculars, so that by rotating a focus knob 18 
provided on the bridge portion 40, second objective lenses 
13R and 13L are moved along optical axes 11R and 11L at the 
same time. The optical axes 11R and 11L are parallel with 
each other. 

Then, the construction of the lens barrel 10R is explained. 
As shown in FIG. 1, a first objective lens 12R, the second 

objective lens 13R, a prism 14R, and an eyepiece 16R are 
disposed in the lens barrel 10R along the optical axis 11R. A 
telescopic optical system of the lens barrel 10R is composed 
of the first objective lens 12R, the second objective lens 13R, 
the prism 14R, and the eyepiece 16R. 
The second objective lens 13R is connected to the focus 

knob 18 by an unillustrated transmission mechanism, and 
moved along the optical axis 11R in response to rotation of 
the focus knob. 18. 
The first objective lens 12R and the prism 14R are fixed to 

a main body 17R. An eyepiece tube 20R centering on the 
optical axis 11R is fixed to the eyepiece 16R side of the main 
body 17R. 
As shown in FIGS. 1 and 2, a fitting ring 19R for fitting a 

rubber eyecup 23R is fixed to the eyepiece 16R side end of the 
eyepiece tube 20R. A cam ring 22R is slidably held on the 
outer circumference of the fitting ring 19R, and the rubber 
eyecup 23R integrally covers the outer circumference of the 
cam ring 22R. 
A spiral hole 22Ra extending Substantially in circumferen 

tial direction is formed on the circumference of the cam ring 
22R. A cam screw 21R is inserted into the hole 22Ra, and a 
shaft portion of the cam screw 21R is fixed to the fitting ring 
19R. The cam screw 21R has a dimension such that a head 
portion thereof does not protrude outwardly from the outer 
circumference of the cam ring 22R. The head portion of the 
cam screw 21R is slidably fitted to the inner periphery of the 
hole 22Ra. Accordingly, when the cam ring 22R is rotated 
around the outer circumference of the fitting ring 19R, the 
head portion of the cam screw 21R is relatively moved along 
the spiral shaped hole 22Ra. As a result, the cam ring 22R is 
moved in the optical axis 11R direction with rotating around 
the optical axis 11R. 
An eyepiece room 25 is provided from the inner circum 

ference of the eyepiece tube 20R through the inner circum 
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ference of the fitting ring 19R. The eyepiece room 25 is held 
movably in the optical axis direction 11R on the inner cir 
cumference of the eyepiece tube 20R and the inner circum 
ference of the fitting ring 19R. The eyepiece 16R is held by a 
holding ring 24R fixed at the fitting ring 19R side end of the 
eyepiece room 25. 
A linear hole 20Ra extending in the optical axis 11R direc 

tion is formed on the main body 17R side circumference of 
the eyepiece tube 20R. A cam ring 26R is rotatably held on the 
main body 17R side outer circumference of the eyepiece tube 
20R. The cam ring 26R is for adjusting the position of the 
eyepiece 16R in order to adjust diopter difference of the right 
and left eyes of an observer, that is explained later. A spiral 
hole 26Ra extending substantially in the circumferential 
direction is formed on the circumference of the cam ring 26R. 
The linear hole 20Ra of the eyepiece tube 20R and the spiral 
hole 26Ra cross each other as superimposed in the radial 
direction with each other. A cam screw 27R is inserted at the 
cross point of the hole 26Ra and the hole 20Ra, and a shaft 
portion of the cam screw 27R is fixed to a campiece 28R. Side 
Surfaces of the cam piece 28R can be slid against inner cir 
cumferences of the hole 20Ra. An end portion of the cam 
piece 28R is fixed to a circular concavity 25a formed on the 
outer circumference of the eyepiece room 25. The cam screw 
27R has a dimension such that a head portion thereofdoes not 
protrude outwardly from the outer circumference of the cam 
ring 26R, and the head portion can be slid against the inner 
periphery of the hole 26Ra, 
A ring shape rubber covers the outer circumference of the 

cam ring 26R, and forms an adjusting ring (hereinafter called 
as a “diopter adjusting ring) 29 for rotating the cam ring 26R. 
Since an irregular shape 26Rc such as knurl is formed on the 
outer circumference of the cam ring 26R, friction force 
between the diopter adjusting ring 29 and the cam ring 26R 
becomes strong, so that the diopter adjusting ring 29 and the 
cam ring 26R firmly rotate in a body. 

Then, the construction of the lens barrel 10L is explained. 
As shown in FIG. 1, a first objective lens 12L, a second 

objective lens 13L, a prism 14L, a plane glass 15 and an 
eyepiece 16L are disposed in the lens barrel 10L along the 
optical axis 11L. A telescopic optical system of the lens barrel 
10L is composed of the first objective lens 12L, the second 
objective lens 13L, the prism 14L, the plane glass 15 and the 
eyepiece 16L. 
The second objective lens 13L is connected to the focus 

knob 18 by an unillustrated transmission mechanism, and 
moved along the optical axis 11L in response to rotation of the 
focus knob. 18. 
The first objective lens 12L and the prism 14L are fixed to 

a main body 17L. An eyepiece tube 20L centering on the 
optical axis 11L is fixed to the eyepiece 16L side of the main 
body 17L. 
As shown in FIGS. 1 and 2, a fitting ring 19L for fitting a 

rubber eyecup 23L is fixed to the eyepiece 16L side end of the 
eyepiece tube 20L. A cam ring 22L is slidably held on the 
outer circumference of the cam ring 22L, and the rubber 
eyecup 23L integrally covers the outer circumference of the 
fitting ring 19L. 
A spiral hole 22La extending Substantially in circumferen 

tial direction is formed on the circumference of the cam ring 
22L. A cam screw 21L is inserted into the hole 22La, and a 
shaft portion of the cam screw 21L is fixed to the fitting ring 
19L. The cam screw 21L has a dimension such that a head 
portion thereof does not protrude outwardly from the outer 
circumference of the cam ring 22L. The head portion of the 
cam screw 21L is slidably fitted to the inner periphery of the 
hole 22La. Accordingly, when the cam ring 22L is rotated 
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4 
around the outer circumference of the fitting ring 19L, the 
head portion of the cam screw 21L is relatively moved along 
the spiral shaped hole 22La. As a result, the cam ring 22L is 
moved in the optical axis 11L direction with rotating around 
the optical axis 11L. 
A holding ring 24L for holding the eyepiece 16L is fixed at 

the end portion of the eyepiece tube 20L. 
A ring member (hereinafter called as a “scale ring) 31 for 

holding the plane glass 15 is provided on the inner circum 
ference of the main body 17L side of the eyepiece tube 20L. 
The scale ring 31 is held movably in the optical axis 11L 
direction with respect to the inner circumference of the eye 
piece tube 20L. 
A glass frame 30 is fixed inside of the scale ring 31 by a 

screw 31b. The plane glass 15 is fixed to the glass frame 30. A 
scale 15a having an L-shape as shown in FIG.3 for detecting 
a distance to an object to be observed or a dimension of the 
object is formed on the plane glass 15 by vapor deposition. 
The plane glass 15 on which the scale 15a is deposited com 
poses a reticle 38. 
A linear hole 20La extending in the optical axis 11L direc 

tion is formed on the main body 17L side circumference of the 
eyepiece tube 20L. A cam ring 26L is rotatably held on the 
main body 17L side outer circumference of the eyepiece tube 
20L. The cam ring 26L is for adjusting the position of the 
reticle 38 in the optical axis 11L direction upon observation as 
explained later. A spiral hole 26La extending Substantially in 
the circumferential direction is formed on the circumference 
of the cam ring 26L. The linear hole 20La of the eyepiece tube 
20L and the spiral hole 26La cross each other superimposed 
in the radial direction with each other. A cam screw 27L is 
inserted at the cross point of the hole 26La and the hole 20La, 
and a shaft portion of the cam screw 27L is fixed to a cam 
piece 28L. Side surfaces of the cam piece 28L can be slid 
against inner periphery of the hole 20La. An end portion of the 
cam piece 28L is fixed to a circular concavity 31a formed on 
the outer circumference of the scale ring 31. The cam screw 
27L has a dimension such that a head portion thereofdoes not 
protrude outwardly from the outer circumference of the cam 
ring 26L, and the head portion can be slid against the inner 
periphery of the hole 26La. 
A ring shape rubber covers the outer circumference of the 

cam ring 26L, and forms an adjusting ring (hereinafter called 
as a 'scale-adjusting ring) 35 for rotating the cam ring 26L. 
Since an irregular shape 26Lc Such as knurl is formed on the 
outer circumference of the cam ring 26L, friction force 
between the scale-adjusting ring 35 and the cam ring 26L 
becomes strong, so that the scale-adjusting ring 35 and the 
cam ring 26L firmly rotate in a body. 

In this manner in the first embodiment, a mechanism for 
adjusting diopter and a mechanism for adjusting the position 
of the reticle 38 are provided in different lens barrels sepa 
rately. With configuring in this manner, it becomes possible to 
reduce an operational error. 

Then, how to use a pair of binoculars 100 according to the 
first embodiment is explained. 
As for a preparation work before observation, in order to 

adjust the binoculars 100 to an observer, eyecup twist up 
operation, interpupillary distance adjustment, and diopter 
adjustment are carried out. 

Eyecup-Twist-Up Operation: 
Eyecup-twist-up operation is for an observer not wearing 

glasses, keeping a distance between the eyepiece and an eye 
to be optimum, and preventing outside disturbing light from 
coming into the observer's eyes upon pressing the observer's 
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face against rubber eyecups 23R and 23L. Eyelashes also do 
not touch the holding rings 24R, 24L of the eyepieces 16R, 
16L. 
When the rubber eyecup 23R or 23L is held by your fingers 

and turned, the cam ring 22R or 22L, which are in a body with 
the rubber eyecup 23R or 23L respectively, are turned on the 
outer circumference of the fitting ring 19R or 19L. The head 
portion of the cam screw 21R or 21L fixed to the fitting ring 
19R or 19L relatively moves along the spiral hole 22Ra or 
22La, respectively. As a result, the rubber eyecup 23R or 23L 
and the cam ring 22R or 22L are twisted up with rotating 
around the optical axis 11R or 11L. 

Interpupillary Distance Adjustment: 
Interpupillary distance adjustment is an operation that a 

right field of view seen through the optical system in the right 
lens barrel 10R and a left field of view seen through the optical 
system in the left lens barrel 10L are superimposed together 
as one. The right and left lens barrels 10R and 10L are folded 
around the axis MA of the bridge portion 40 as a center of 
rotation, so that the angle formed by the right and left lens 
barrels 11R and 11L is varied. 

Diopter Adjustment: 
Diopter adjustment is an operation that diopter difference 

between the right and left eyes is adjusted. 
When the diopter adjusting ring 29 is rotated, the cam ring 

26R that is in a body with the diopter adjusting ring 29 rotates 
on the outer circumference of the eyepiece tube 20R. At this 
moment, the cross point between the spiral hole 26Ra of the 
cam ring 26R and the linear hole 20Ra of the eyepiece tube 
20R moves along the linear hole 20Ra in the optical axis 11R 
direction to the objective lens 12R side or the eyepiece 16R 
side according to the rotation angle of the diopter adjusting 
ring 29. In accordance with this, the cam screw 27R inserted 
at the cross point between the hole 26Ra and the hole 20Ra 
and the cam piece 28R on which the cam screw 27R is fixed 
are also moved along the hole 20Ra in the optical axis 11R 
direction to the objective lens 12R side or the eyepiece 16R 
side. When the cam piece 28R is moved in the optical axis 
11R direction, the eyepiece room 25 on which the cam piece 
28R is fixed is also slid linearly in the optical axis 11R 
direction, so that the position of the eyepiece 16R can be 
adjusted. 

After completion of preparation works, the observation is 
started. 
At first, the focus knob 18 is rotated, and the objective lens 

13R and the objective lens 13L are moved in the optical axis 
11R direction and in the optical axis 11L direction, respec 
tively. Combined diopter of the objective lenses 12R and 13R, 
and that of the objective lenses 12L and 13L are adjusted so as 
to focus both eyes on the object to be observed. 
On this occasion, the combined focal length of the objec 

tive lenses 12R and 13R varies together with the combined 
focal length of the objective lenses 12L and 13L, and the 
imaging planes 3.6R and 3.6L are also moved in the optical 
axes 11R and 11L directions. When the combined focal 
length of the objective lens 12L and the objective lens 13L is 
varied, and the imaging plane 36L is moved along the optical 
axis 11L, it becomes impossible to focus the left eye on the 
scale 15a deposited on the reticle 38. In this case, if the scale 
15a of the reticle 38 is moved to the position where the 
imaging plane 36L has been moved, it becomes possible to 
focus the left eye again on the scale 15a. Therefore, the 
scale-adjusting ring 35 is rotated. 
When the scale-adjusting ring 35 is rotated, the cam ring 

26L, which is in a body with the scale-adjusting ring 35, 
rotates on the outer circumference of the eyepiece tube 20L. 
On this occasion, the cross point between the spiral hole 26La 
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6 
of the cam ring 26L and the linear hole 20La of the eyepiece 
tube 20L is moved along the linear hole 20La in the optical 
axis 11Rsic direction to the objective lens 12L side or the 
eyepiece 16L side inaccordance with the rotation angle of the 
scale adjusting ring 35. In accordance with this, the cam 
screw 27L inserted at the cross point between the hole 26La 
and the hole 20La and the cam piece 28L on which the cam 
screw 27L is fixed are also moved along the hole 20La in the 
optical axis 11Rsic direction to the objective lens 12L side 
or the eyepiece 16L side. When the cam piece 28L is moved 
in the optical axis 11L direction, the scale ring 31 on which 
the cam piece 28L is fixed is also slid linearly in the optical 
axis 11L direction, so that the position in the optical axis 11L 
direction of the reticle 38 can be adjusted. As a result, the 
observer can focus the left eye on the object to be observed 
and the scale 15a at the same time in the field of view. 

In this manner, according to the first embodiment, the 
reticle 38 on which the scale 15a is deposited can be moved to 
the focus position of the objective lenses 12L and 13L. More 
over, the reticle 38 can be moved independently by rotating 
the scale adjusting ring 35 separately from the focus knob 18 
or the diopter adjusting mechanism. As a result, even in the 
case where the object is located at near distance, the object 
and the scale 15a can be focused in the field of view at the 
same time. 

Moreover, since the reticle 38 can be moved independently, 
the present embodiment can be adopted to the following use. 
When the scale 15a is not necessary in the field of view, the 
plane glass 15 that is the reticle 38 can be moved to a position 
where the left eye cannot focus on the scale 15a. With this 
arrangement, the object can be observed in a state where the 
scale 15a does not exist in the field of view. 
As described above in the present embodiment, the posi 

tion of the reticle 38 can be adjusted to both of a state where 
the scale 15a can be observed in the field of view and a state 
where the scale 15a cannot be observed in the field of view. In 
this manner, the observer can observe the object with pre 
ferred state in the field of view. 

Then, a second embodiment of the present invention is 
explained. The second embodiment is explained Such that a 
construction similar to the first embodiment is attached the 
same symbol as the first embodiment. 

FIG. 4 is a partially cross-sectioned view showing a pair of 
binoculars according to a second embodiment. FIG. 5 is a 
partially enlarged view showing eyepiece portions in FIG. 4. 
At first, a whole construction of a pair of binoculars accord 

ing to the second embodiment is explained. 
Similar to the first embodiment, a pair of binoculars 200 

according to the second embodiment is equipped with lens 
barrels 10R and 10L, which are connected by a bridgeportion 
40. The bridge portion 40 can change the angle formed by the 
lens barrels 10R and 10L by folding the lens barrels 10R and 
10L on the axis MA as a rotation center. The binoculars 200 
is a central-focusing type binoculars, so that by rotating a 
focus knob 18 provided on the bridge portion 40, second 
objective lenses 13R and 13L are moved along optical axes 
11R and 11L at the same time. The optical axes 11R and 11L 
are parallel with each other. 

Then, the construction of the lens barrel 10R is explained. 
As shown in FIG. 4, a first objective lens 12R, the second 

objective lens 13R, a prism 14R, a plane glass 15 and an 
eyepiece 16R are disposed in the lens barrel 10R along the 
optical axis 11R. A telescopic optical system of the lens barrel 
10R is composed of the first objective lens 12R, the second 
objective lens 13R, the prism 14R, the plane glass 15, and the 
eyepiece 16R. 
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The second objective lens 13R is connected to the focus 
knob 18 by an unillustrated transmission mechanism, and 
moved along the optical axis 11R in response to rotation of 
the focus knob. 18. 

The first objective lens 12R and the prism 14R are fixed to 
a main body 17R. An eyepiece tube 20R centering on the 
optical axis 11R is fixed to the eyepiece 16R side of the main 
body 17R. 
As shown in FIGS. 4 and 5, a fitting ring 19R for fitting a 

rubber eyecup 23R is fixed to the eyepiece 16R side end of the 
eyepiece tube 20R. A cam ring 22R is slidably held on the 
outer circumference of the fitting ring 19R, and the rubber 
eyecup 23R integrally covers the outer circumference of the 
cam ring 22R. 
A spiral hole 22Ra extending Substantially in circumferen 

tial direction is formed on the circumference of the cam ring 
22R. A cam screw 21R is inserted into the hole 22Ra, and a 
shaft portion of the cam screw 21R is fixed to the fitting ring 
19R. The cam screw 21R has a dimension such that a head 
portion thereof does not protrude outwardly from the outer 
circumference of the cam ring 22R. The head portion of the 
cam screw 21R is slidably fitted to the inner periphery of the 
hole 22Ra. Accordingly, when the cam ring 22R is rotated 
around the outer circumference of the fitting ring 19R, the 
head portion of the cam screw 21R is relatively moved along 
the spiral shaped hole 22Ra. As a result, the cam ring 22R is 
moved in the optical axis 11R direction with rotating around 
the optical axis 11R. 
An eyepiece room 25 is provided from the inner circum 

ference around the center portion of the eyepiece tube 20R in 
the optical axis 11R direction to the inner circumference of 
the fitting ring 19R. The eyepiece room 25 is held by the inner 
circumference of the eyepiece tube 20R and the inner circum 
ference of the fitting ring 19R movably in the optical axis 11R 
direction. The eyepiece 16R is held in a holding ring 24R 
fixed to the fitting ring 19R side end of the eyepiece room 25. 
A linear hole 20Ra extending in the optical axis 11R direc 

tion is formed on the inner circumference around the center 
portion of the eyepiece tube 20R in the optical axis 11R 
direction. A cam ring 26 is rotatably held on the outer circum 
ference around the said center portion of the eyepiece tube 
20R. The cam ring 26 is for adjusting the position of the 
eyepiece 16R in order to adjust diopter difference of the right 
and left eyes of the observer. A spiral hole 26a that crosses the 
linear hole 20Ra of the eyepiece tube 20R as superimposed 
with each other in the radial direction is formed on the cam 
ring 26. A cam screw 27 is inserted into the cross point 
between the hole 26a and the hole 20Ra, and a shaft portion of 
the cam screw 27 is fixed to a cam piece 28. Side peripheral 
surface of the cam piece 28 can be slid on the inner periphery 
of the hole 20Ra. An end portion of the cam piece 28 is fixed 
to a circular concavity 25a formed on the outer circumference 
of the eyepiece room 25. The cam screw 27 has a dimension 
such that a head portion thereofdoes not protrude outwardly 
from the outer circumference of the cam ring 26, and the head 
portion can be slid against the inner periphery of the hole 26a. 
A ring shape rubber covers the outer circumference of the 

camring 26, and forms an adjusting ring (hereinafter called as 
a "diopter-adjusting ring) 29 for rotating the cam ring 26. 
Since an irregular shape 26c Such as knurl is formed on the 
outer circumference of the cam ring 26, friction force 
between the diopter-adjusting ring 29 and the cam ring 26 
becomes strong, so that the diopter-adjusting ring 29 and the 
cam ring 26 firmly rotate in a body. 
A ring shape member (hereinafter called as a “scale ring) 

31 for holding a plane glass 15 is provided on the inner 
circumference of the main body 17R side of the eyepiece tube 
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20R. The scale ring 31 is held movably in the optical axis 11R 
direction on the inner circumference of the eyepiece tube 
2OR. 
A glass frame 30 is fixed inside of the scale ring 31 by a 

screw 31b. The plane glass 15 is fixed to the glass frame 30. A 
scale 15a having an L-shape as shown in FIG.3 for detecting 
a distance to an object to be observed or a dimension of the 
object is formed on the plane glass 15 by vapor deposition. 
The plane glass 15 on which the scale 15a is deposited com 
poses a reticle 38. 
A linear hole 20Rb extending in the optical axis 11L sic 

direction is formed on the main body 17R side circumference 
of the eyepiece tube 20R. A cam ring 32 is rotatably held on 
the main body 17R side outer circumference of the eyepiece 
tube 20R. The cam ring 32 is for adjusting the position of the 
reticle 38 in the optical axis 11R direction upon observation 
as explained later. A spiral hole 32a crossing the linear hole 
20Rb of the eyepiece tube as superimposed with each other in 
the radial direction is formed on the camring 32. A cam screw 
33 is inserted in the cross point between the hole 20Rb and the 
hole 32a, and the shaft portion of the cam screw 33 is fixed to 
a cam piece 34. Side surfaces of the cam piece 34 can be slid 
on the inner circumference of the hole 20Rb. An end portion 
of the cam piece 34 is fixed to a circular concavity 31a formed 
on the outer circumference of the scale ring 31. The cam 
screw 33 has a dimension such that a head portion thereof 
does not protrude outwardly from the outer circumference of 
the cam ring 32, and the head portion can be slid against the 
inner circumference of the hole 20Rb. 
A ring shape rubber covers the outer circumference of the 

camring 32, and forms an adjusting ring (hereinafter called as 
a “scale-adjusting ring) 35 for rotating the cam ring 32. 
Since an irregular shape 32c such as knurl is formed on the 
outer circumference of the cam ring 32, friction force 
between the scale-adjusting ring 35 and the cam ring 32 
becomes strong, so that the scale-adjusting ring 35 and the 
cam ring 32 firmly rotate in a body. 

In this manner in the second embodiment, a mechanism for 
adjusting diopter and a mechanism for adjusting the position 
of the reticle 38 are provided in the same lens barrel (in the 
present embodiment the lens barrel 10R). As described above, 
the mechanism for adjusting the position of the reticle 38 can 
be provided in the same lens barrel where a mechanism for 
adjusting diopter is provided. 

Then, the construction of the lens barrel 10L is explained. 
As shown in FIG. 4, a first objective lens 12L, a second 

objective lens 13L, a prism 14L and an eyepiece 16L are 
disposed in the lens barrel 10L along the optical axis 11L. A 
telescopic optical system of the lens barrel 10L is composed 
of the first objective lens 12L, the second objective lens 13L. 
the prism 14L and the eyepiece 16L. 
The second objective lens 13L is connected to the focus 

knob 18 by an unillustrated transmission mechanism, and 
moved along the optical axis 11L in response to rotation of the 
focus knob. 18. 
The first objective lens 12L and the prism 14L are fixed to 

a main body 17L. An eyepiece tube 20L centering on the 
optical axis 11L is fixed to the eyepiece 16L side of the main 
body 17L. 
As shown in FIGS. 4 and 5, a fitting ring 19L for fitting a 

rubber eyecup 23L is fixed to the eyepiece 16L side end of the 
eyepiece tube 20L. A cam ring 22L is slidably held on the 
outer circumference of the fitting ring 19L, and the rubber 
eyecup 23L integrally covers the outer circumference of the 
cam ring 22L. 
A spiral hole 22La extending Substantially in circumferen 

tial direction is formed on the circumference of the cam ring 
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22L. A cam screw 21L is inserted into the hole 22La, and a 
shaft portion of the cam screw 21L is fixed to the fitting ring 
19L. The cam screw 21L has a dimension such that a head 
portion thereof does not protrude outwardly from the outer 
circumference of the cam ring 22L. The head portion of the 
cam screw 21L can be slid against the inner periphery of the 
hole 22La. Accordingly, when the cam ring 22L is rotated 
around the outer circumference of the fitting ring 19L, the 
head portion of the cam screw 21L is relatively moved along 
the spiral shaped hole 22La. As a result, the cam ring 22L is 
moved in the optical axis 11L direction with rotating around 
the optical axis 11L. 
A holding ring 24L for holding the eyepiece 16L is fixed at 

the end portion of the eyepiece tube 20L. 
Then, how to use a pair of binoculars 200 according to the 

second embodiment is explained. 
As for a preparation work before observation, in order to 

adjust the binoculars 200 to an observer, eyecup twist up 
operation, interpupillary distance adjustment, and diopter 
adjustment are carried out. Although these operations are 
similar to the first embodiment, in the second embodiment, 
the diopter adjustment ring 29 for adjusting diopter is pro 
vided on the right lens barrel 10R. 

After completion of the preparation, observation starts. 
The user of the binoculars rotates the focus knob 18 to move 
the second objective lenses 13L and 13R along the optical 
axes 11L and 11R, and adjusts combined diopter composed of 
the first objective lenses 12L and 12R and the second objec 
tive lenses 13L and 13R, respectively, and focuses both eyes 
on the object to be observed. 
On this occasion, the combined focal length of the objec 

tive lenses 12R and 13R varies together with the combined 
focal length of the objective lenses 12L and 13L, and the 
imaging planes 3.6R and 36L are also moved in the optical 
axes 11R and 11L directions. When the imaging planes 36R 
and 36L are moved, since there are no optical elements on the 
lens barrel 10L side imaging plane 36L, there are no problems 
on this side, however, it becomes impossible to focus the right 
eye on the scale 15a of the reticle38. On the other hand, when 
the deposited surface of the scale 15a of the reticle 38 is 
moved to the position of the moved imaging plane 3.6R, the 
right eye can focus again on the scale 15a. Then, the scale 
adjusting ring 35 is rotated. 
When the scale-adjusting ring 35 is rotated, the cam ring 

32, which is in a body with the scale-adjusting ring 35, rotates 
on the outer circumference of the eyepiece tube 20R. On this 
occasion, the cross point between the spiral hole 32a of the 
cam ring 32 and the linear hole 20Rb of the eyepiece tube 20R 
is moved along the linear hole 20Rb in the optical axis 11R 
direction to the objective lens 12R side or the eyepiece 16R 
side in accordance with the rotation angle of the scale adjust 
ing ring 35. In accordance with this, the cam screw 33 inserted 
at the cross point between the hole 32a and the hole 20Rb and 
the cam piece 34 on which the cam screw 33 is fixed are also 
moved along the hole 20Rb in the optical axis 11R direction 
to the objective lens 12R side or the eyepiece 16R side. When 
the cam piece 34 is moved in the optical axis 11R direction, 
the scale ring 31 on which the cam piece 34 is fixed is also slid 
linearly in the optical axis 11R direction, so that the position 
in the optical axis 11R direction of the reticle 38 can be 
adjusted. As a result, the observer can focus the right eye on 
the object to be observed and the scale 15a at the same time in 
the field of view. 
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In this manner, according to the second embodiment simi 

lar to the first embodiment, the reticle 38 on which the scale 
15a is deposited can be moved to the focus position of the 
objective lenses 12R and 13R. Moreover, the reticle 38 can be 
moved independently by rotating the scale adjusting ring 35 
separately from the focus knob 18 or the diopter adjusting 
mechanism. As a result, even in the case where the object is 
located at a near distance, the object and the scale 15a can be 
focused in the field of view at the same time. 

Moreover, since the reticle 38 can be moved independently, 
the present embodiment can be adopted to the following use. 
When the scale 15a is not necessary in the field of view, the 
reticle 38 can be moved to a position where the right eye 
cannot focus on the scale 15a. With this arrangement, the 
object can be observed in a state where the scale 15a does not 
exist in the field of view. In the second embodiment similar to 
the first embodiment, the position of the reticle 38 can be 
adjusted to both of a state where the scale 15a can be observed 
in the field of view and a state where the scale 15a cannot be 
observed in the field of view. In this manner, the observer can 
observe the object with preferred state in the field of view. 

In each of the above-described embodiments, although the 
present invention is explained by a pair of binoculars having 
a pair of right and left lens barrels, the present invention may 
be such that a reticle movable in the optical axis direction is 
provided between an objective lens and an eyepiece in a lens 
barrel of a telescope that is a monocular, and the reticle is 
moved upon focusing an eye on the object to be observed. 
Moreover, the scale line may be formed by such as a wire. 
As described above, the present invention is not limited to 

each embodiment, and can suitably be altered. 
What is claimed is: 
1. A pair of binoculars comprising: 
a pair of lens barrels in each of which are held a telescopic 

optical system including an objective lens movable 
along an optical axis for focusing on an object to be 
observed and an eyepiece: 

a reticle that is provided between the objective lens and the 
eyepiece of one of the telescopic optical systems mov 
able along an optical axis of the one of the telescopic 
optical systems; and 

an adjusting mechanism for moving the reticle along the 
optical axis independently from movement of the objec 
tive lens along the optical axis. 

2. The pair of binoculars according to claim 1, wherein the 
position of the reticle along the optical axis can be adjusted 
independently from a diopter adjusting mechanism that 
adjusts diopter difference of the respective telescopic optical 
systems held in each of the pair of lens barrels. 

3. The pair of binoculars according to claim 2, wherein the 
reticle is a plane glass on which a scale is disposed. 

4. The pair of binoculars according to claim 3, wherein a 
field of view of the one of the telescopic optical systems can 
be adapted to both of a state where both of the object to be 
observed and the scale are focused and the scale can be seen 
in the field of view, and a state where the object to be observed 
is focused and the scale is not seen in the field of view. 

5. The pair of binoculars according to claim 1, wherein the 
adjusting ring for moving the reticle is provided to an eye 
piece side of the one of the telescopic optical systems and is 
rotatable around the optical axis of the one of the telescopic 
optical systems. 


